Cireulation Research 


An Official Journal of the American Heart Association 


VOLUME 53 


July-December 
1983 


AMERICAN HEART ASSOCIATION, INC. HD 
® 


{ 
\ 
x 


Cireulation Research 


An Official Journal of the American Heart Association 


Circulation Research provides a medium for bringing together basic research on the cardiovascular system 
from various disciplines including biology, biochemistry, biophysics, morphology, patholo 


physiolo 


pharmacology. The Journal also will accept for publication manuscripts on clinical soueana Haak prerei 


NorMaN R. ALPERT 
Morton F. ARNSDORF 
Rosert J. BACHE 
JOHN C. BAILEY 
VERNON S. BISHOP 

F. NorMAN Briccs 
KENNETH L. BRIGHAM 
ARTHUR M. BROWN 
Mary Jo BurGEss 
S. CHERNIACK 
Haze M. COLeRIDGE 
JOHN C. G. COLERIDGE 
PETER B. Corr 

PAuL F. CRANEFIELD 
PETER DANILO, JR. 
JOHN N. DIANA 
GERALD F. DiBONA 
JAMES M. DowNeEyY 

S. EvANS DOWNING 
Eric O. 
Victor J. FERRANS 
Car.os M. FERRARIO 
Grecory R. FERRIER 
LINCOLN E. Forp 
Harry A. FozzArD 
GERARD L. GEBBER 
COLIN GIBBS 


an understanding of fundamental problems. 


LYNNE CANNON, 


Editor 
Francois M. 


Associate Editors 


EDITORIAL BOARD 


Wayne R. GILES 
JosEPH P. GILMORE 
STANTON A. GLANTZ 
RosBert W. Gore 

K. LANCE GOULD 

Harris J. GRANGER 
JARED J. GRANTHAM 
JosEPH C. GREENFIELD, JR. 
Douctas M. Gariacs, Jr. 
EDGAR HABER 

WILLIAM HALPERN 

Burt B. HAMRELL 

Joe, G. HARDMAN 

Puiuie D. HENRY 

R. KENT HERMSMEYER 
JULIEN I.E. HOFFMAN 
NorMaN K. HOLLENBERG 
WILLIAM B. Hoop, Jr. 
Rex L. JAMISON 

BOrjJE JOHANSSON 

Paut C. JOHNSON 
BERTRAM G. KATZUNG 
EDWARD S. Kirk 

FRANCIS J. KLOCKE 
FRANKLYN G. KNOx 

JuHa P. Koxxo 

Hermes A. Kontos 
MELVIN L. Marcus 


Consulting Editors 


anaging Editor 


MiIcHAEL J. BRopy, DONALD D. HEIstaD, ALLYN L. MARK 


Editorial Office: The Cardiovascular Center, University of lowa College of Medicine, Iowa City, lowa 52242 


ISRAEL MIRSKY 

M. J. MULVANY 
RICHARD A. MurpHy 
ACHILLES PAPPANO 
MICHAEL J. PEACH 
GERALD H. POLLACK 
KeITH A. REIMER 
DONALD J. REIs 
MIcHAEL J. RovetTto 
Lorinc B. ROWELL 
HAROLD SANDLER 
PHILLIP G. SCHMID 
SIDNEY S. SCHREIBER 
RICHARD SKALAK 

R. JOHN SOLARO 
ANDREW P. SOMLYO 
Harvey V. SPARKS, JR. 
NorMaNn C. STAUB 
Haro_p C. STRAUSS 
Marc D. THAMES 
Paut M. VANHOUTTE 
STEPHEN F. VATNER 
Aucust M. WATANABE 
Harvey WOLINSKY 
RADOVAN ZAK 

BEN G. ZIMMERMAN 
BENJAMIN W. ZWEIFACH 


Rosert M. BERNE, BRIAN F. HOFFMAN, MATTHEW N. Levy, Howarp E. MorGAN, JOHN T. SHEPHERD, 


PUBLICATIONS COMMITTEE, AMERICAN HEART ASSOCIATION 


Francois M. Assoup 


FREDERICK Bowes, III 


Rosert M. Berne, Chairman 
Charlottesville, VA 


ANTONIO M. Gorrto, Jr. 


Iowa City, IA Boston, MA Houston, TX — 
Ontario, Canada Salt Lake City, UT 
JouN R. BLINKs Harriet P. Dustan ALLYN L. Mark 


Rochester, MN Birmingham, AL Iowa City, IA 


| 
- 


Circulation Research 


AN OFFICIAL JOURNAL OF THE AMERICAN HEART ASSOCIATION 


VOLUME 53 
July-December 1983 


No. 1 (July) 


Metabolism of Circulating Adenosine by the Porcine Isolated Perfused Lung. 
Paul G. Hellewell and Jeremy D. Pearson 


The Effects of Cardiac Sympathetic Nerve Stimulation on Perfusion of Stenotic Coronary Arteries 
in the Dog. 
Gerd Heusch and Andreas Deussen 


Phenytoin Reduces Calcium Current in the Cardiac Purkinje Fiber. 
Todd Scheuer and Robert S. Kass 


Renal Responses of the Cardiac-Denervated Nonhuman Primate to Blood Volume Expansion. 
Thomas V. Peterson and Carl E. Jones 


Consistent Parallel Relationships among Myocardial Oxygen Consumption, Coronary Blood Flow, 
and Pericardial Infusate Adenosine Concentration with Various Interventions and 6-Blockade in 
the Dog. 


Robert M. Knabb, Stephen W. Ely, Alban N. Bacchus, Rafael Rubio, and Robert M. Berne 


Role of Adenosine in the Maintenance of Coronary Vasodilation Distal to a Severe Coronary 

Artery Stenosis: Observations in Conscious Domestic Swine. 
Henry Gewirtz, David L. Brautigan, Ray A. Olsson, Phyllis Brown, and Albert S. Most 

Myosin Isoenzymes in Normal and Hypertrophied Human Ventricular Myocardium. 
Jean-Jacques Mercadier, Pierre Bouveret, Luisa Gorza, Stefano Schiaffino, William A. Clark, 
Radovan Zak, Bernard Swynghedauw, and Ketty Schwartz 


Hyperreactivity of Coronary Arterial Smooth Muscles in Response to Ergonovine from Rabbits 
with Hereditary Hyperlipidemia. 
Mitsuhiro Yokoyama, Hozuka Akita, Tetsuo Mizutani, Hisashi Fukuzaki, and Yoshio Watanabe 


Endocardial Pacing Site Affects Left Ventricular End-Diastolic Volume and Performance in the 
Intact Anesthetized Dog. 
Maleah Grover and Stanton A. Glantz 


Pulmonary Vasodilator Responses to Vagal Stimulation and Acetylcholine in the Cat. 
Prem A. Nandiwada, Albert L. Hyman, and Philip J. Kadowitz 


Blood Pressure and Heart Rate Variabilities in Normotensive and Hypertensive Human Beings. 
Giuseppe Mancia, Alberto Ferrari, Luisa Gregorini, Gianfranco Parati, Guido Pomidossi, 
Giovanni Bertinieri, Guido Grassi, Marco di Rienzo, Antonio Pedotti, and Alberto Zanchetti 


BRIEF COMMUNICATIONS 


Toxic Effects of Silver-Silver Chloride Electrodes on Vascular Smooth Muscle. 
William F. Jackson and Brian R. Duling 


INSTRUCTIONS TO AUTHORS 


NEWS FROM THE AMERICAN HEART ASSOCIATION 


No. 2 (August) 


BRIEF REVIEWS 


Peripheral Neurogenic Factors in Acute and Chronic Alterations of Arterial Pressure. 
en G. Zimmerman 


Modification of the Cardiac Action Potential by Intracellular Injection of Adenosine Triphosphate 
and Related Substances in Guinea Pig Single Ventricular Cells. 
J. Taniguchi, A. Noma, and H. Irisawa 


8 

| 

63 
72 
96 


iv CONTENTS OF VOLUME 53 


Restoration of Suppressed Baroreflex gon | in Rats with Hereditary Diabetes Insipidus (Brat- 
tleboro Rats) by Tadielae-Varuprenian and DDAVP. 
Yutaka Imai, Peter-L. Nolan, and Colin I. Johnston 


8-Endorphin Acting on the Brainstem is Involved in the Antihypertensive Action of Clonidine and 
a-Methyldopa in Rats. 


Maria Delores Ramirez-Gonzalez, Liouben Tchakarov, Rogelio Mosqueda Garcia, and 


Acetylcholine Increases Resting Membrane Potassium Conductance in Atrial but Not in Ventricular 
Muscle during Muscarinic Inhibition of Ca**-Dependent Action Potentials in Chick Heart. 
Daisuke Inoue, Mitsugu Hachisu, and Achilles J. Pappano .... 


Mechanism of Canine Coronary Artery Relaxation by Monensin. 
Harry L. Anderson, III, Raymond J. Winquist, R. Clinton Webb, and David F. Bohr...............+.- 


er Space Constant in Slowly Conducting Regions of Chronically Infarcted Canine Myocar- 


um. 


be ane ig on the Na,K-ATPase and the Na-K Pump in In Vitro-Grown Rat Vascular Smooth 
Muscle Cells. 

Bernard M. Searle, Hirohiko Higashino, Fikry Khalil, John D. Bogden, Aijiroh Tokushige, 


The Effects of Inhibition of Oxidative Phosphorylation and Glycolysis on Contractility and High- 
— Phosphate Content in Cultured Chick Heart Cells. 

ndrew i Doorey and William H. Barry 
Synergistic Effects of Acute Hypoxemia and Hypercapnic Acidosis in Conscious Dogs: Renal 
Dysfunction and Activation of the Renin-Angiotensin System. 

C. Edward Rose, Jr., David P. Kimmel, Richard L. Godine, Jr., Donald L. Kaiser, and Robert M. Carey... 
Thromboxane Generation after Thrombin: Protective Effect of Thromboxane Synthetase Inhibition 
on Lung Fluid Balance. 

R.R. Garcia-Szabo, M.B. Peterson, W.D. Watkins, R. Bizios, D.L. Kong, and A.B. Malik .............. 


Arterial Baroreflexes in Renal peaseeeive Rabbits: Selectivity and Redundancy of Baroreceptor 
Influence on Heart Rate, Vascular Resistance, and Lumbar Sympathetic Nerve Activity. 
Gary B. Guo, Marc D. Thames, and Francois M. Abboud 


—— of ao ig Function by Coronary Artery Reperfusion 1, 2, and 3 Hours after Occlusion 
in Conscious 
Michel Lavallee, David Cox, Thomas A. Patrick, and Stephen F. 


Recovery of Left Ventricular Segmental Function after Long-Term re wing ae Following Tempo- 
rary Coro Occlusion in Conscious Dogs: Comparison of 2- and 4-Hour Occlusions. 
Larry R. Bush, L. Maximilian Buja, Wade Samowitz, Robert E. Rude, Mark Wathen, Gregory D. Tilton, 


Magnetic Measurement of S-T and T-Q Segment Shifts in Humans: Part I: Early Repolarization and 
Left Bundle Branch Block. 
P. Savard, D. Cohen, E. Lepeschkin, B.N. Cuffin, and J.E. Madias 


140 


150 


158 


168 


176 


186 


192 


202 


235 


248 


BRIEF COMMUNICATIONS 
Magnetic Measurements of S-T and T-Q Segment Shifts in Humans: Part II: Exercise-Induced S-T 
Segment Depression. 

D. Cohen, P. Savard, R.D. Rifkin, E. Lepeschkin, and W.E. Strauss 


NEWS FROM THE AMERICAN HEART ASSOCIATION 


No. 3 (September) 


Actions of Adenosine and Isoproterenol on Isolated Mammalian Ventricular Myocytes. 


Renal Adrenoceptor Mediation of Antinatriuretic and Renin Secretion Responses to Low 
Frequency Renal Nerve Stimulation in the D 
Jeffrey L. Osborn, Hallvard Holdaas, Marc D. Thames, and Gerald F. DiBona......... <aplaaceca ae 
Effect of Positive Inotropic Agents on the Relation between en Consumption and Systolic 
Pressure Volume Area in Canine Left Ventricle. 
Hiroyuki Suga, Ryuichi Hisano, Yoichi Goto, Osamu Yamada, and Yuichiro Igarashi .............. 
The Dimensional Characteristics of Smooth Muscle in Rat Blood Vessels: A Computer-Assisted 
Analysis. 
Mary E. Todd, Catherine G. Laye, and David N. Osborne 


Contractile Function, Myosin ATPase Activity and Isozymes in the Hypertrophied Pig Left 
Ventricle after a Chronic P: ive Pressure 


Thomas Wisenbaugh, Paul Allen, George Cooper IV, Henry Holzgrefe, George Beller, and 
Blase Carabello 


= 
| 
= 
= 
|_| 
214 
223 
264 
274 
>, 
298 
306 
319 


CONTENTS OF VOLUME 53 


The Dependence of Unloaded Shortening Velocity on Ca**, Calmodulin, and Duration of 
Contraction in “Chemically Skinned” Smooth Muscle. 


Richard J. Paul, Glenn Doerman, Claudia Zeugner, and J. Casper Riegg 
Compartmentalization of Adriamycin and Daunomycin in Cultured Chick Cardiac Myocytes: 
Effects on Synthesis of Contractile and Cytoplasmic Proteins. 

William Lewis, Marlene Galizi, and Saul Puszkin 


Intracardiac Flow Patterns in Early Embryonic Life: A Reexamination. 
Hitoshi Yoshida, Frank Manasek, and Rene A. Arcilla 


Rabbit Arterial Endothelium and Subendothelium: A Change in Interfacial Free Energy that Ma 
Promote Initial Platelet Adhesion. . 


John F. Boyce, Philip C. Wong, Samuel Schiirch, and Margot R. Roach 

Myocardial Healing and Repair after Experimental Infarction in the Rabbit. 
Robert H. Lerman, Carl S. Apstein, Herbert M. Kagan, Ellen L. Osmers, Clinton O. Chichester, 
W. Mark Vogel, Carolyn M. Connelly, and William P. Steffee 

Mechanism of Constriction of Large Coronary Arteries by 8-Adrenergic Receptor Blockade. 
Stephen F. Vatner and Thomas H. Hintze 

Direct Determination of Vasa Recta Blood Flow in the Rat Renal Papilla. 


Christopher Holliger, Kevin V. Lemley, Susan L. Schmitt, Frances C. Thomas, 
Channing R. Robertson, and Rex L. Jamison 


BRIEF COMMUNICATIONS 
Differences in Thallium-201 Uptake in Reperfused and N 
Jacques A. Melin, Lewis C. Becker, and Bernadine Healy Bulkley 
Natriuretic Activity of Human and Monkey Atria. 
Moufid N. Nemeh and Joseph P. Gilmore 


we of — Frozen Aortic Endothelial Cells: Glutaraldehyde Fixation Increases the 
Number of Caveolae 


Paul G. McGuire and T. Alan Twietmeyer 


NEWS FROM THE AMERICAN HEART ASSOCIATION 


No. 4 (October) 


Glomerular Ultrafiltration Coefficient after Ischemic Renal Injury in Dogs. 

Virginia J. Savin, Ram V. Patak, Garrett Marr, Arlo S. Hermreck, Steven M. Ridge, and Kristy Lake .. . 
The Effect of Intracellular Oxygen Concentration on Lactate Release, Pyridine Nucleotide 
Reduction, and Respiration Rate in the Rat Cardiac Tissue. 

Ryuichiro Araki, Mamoru Tamura, and Isao Yamazaki 


Vibratory Ventilation Decreases Filtration of Fluid in the Lungs of Newborn Lambs. 
J. Usha Raj, Robert B. Goldberg, and Richard D. Bland 


Age-Associated Alterations in Viscoelastic Properties of Canine Aortic Strips. 
Frank C.P. Yin, Harold A. Spurgeon, and Clayton H. Kallman 


Evidence that Serotonin Receptors Mediate the Cutaneous Vasoconstriction Produced by 
5-Hydroxytryptamine in Canine Forelimbs. 
David E. Dobbins, Stan W. Adamski, Mustafa F. Lokhandwala, and George J. Grega 


Effects of Cations, Phospholipases, and Neuraminidase on Calcium Binding to “Gas-Dissected” 
Membranes from Cultured Cardiac Cells. 
G.A. Langer and L.M. Nudd 


Vascular Smooth Muscle Cell Hypertrophy and Hyperploidy in the Goldblatt Hypertensive Rat. 
Gary K. Owens and Stephen M. Schwartz 


Carotid Bifurcation Athersclerosis: Quantitative Correlation of Plaque Localization with Flow 
Velocity Profiles and Wall Shear Stress. 
Christopher K. Zarins, Don P. Giddens, B.K. Bharadvaj, Vikrom S. Sottiurai, Robert F. Mabon, and 
Seymour Glagov 


The Oxygen Sensitivity of Hamster Cheek Pouch Arterioles: In Vitro and in Situ Studies. 
William F. Jackson and Brian R. Duling 


pe ng through Electrically Coupled Cells: Effects of Regional Changes in Membrane 
es. 
Ronald W. Joyner, John Picone, Richard Veenstra, and David Rawling 


BRIEF COMMUNICATIONS 


Vasoactive Intestinal Peptide Inhibitory Innervation in Bovine Mesenteric Lymphatics: A 
Histochemical and Pharmacological Study. 


Toshio Ohhashi, John A. Olschowka, and David M. Jacobowitz 


352 
i 
| rfused Myocardial Infarction. 
439 
448 
482 
526 


vi CONTENTS OF VOLUME 53 


Relationship of Binding of a Calcium Channel Blocker to Inhibition of Contraction in Intact 
Cultured Embryonic Chick Ventricular Cells. 


James D. Marsh, Evan Loh, Daniel Lachance, William H. Barry, and Thomas W. Smith............. 539 
Isolation and Characterization of Single Canine Cardiac Purkinje Cells. 
Michael F. Sheets, Craig T. January, and Harry A. Fozzard 544 


No. 5 (November) 


BRIEF REVIEW 


Role of Endothelium in Responses of Vascular Smooth Muscle. 


Role of Intrapulmonary Release of Eicosanoids and Superoxide Anion as Mediators of Pulmonary 
Dysfunction and Endothelial Injury in Sheep with Intermittent Complement Activation. 
Sandra Z. Perkowski, Andrew M. Havill, John T. Flynn, and Marlys H. Gee ...............00000 574 


Hydrogen Peroxide and Hydroxyl Radical Mediation of Activated Leukocyte Depression of Cardiac 
Sarcoplasmic Reticulum: Participation of the Cyclooxygenase Pathway. 
G. Thomas Rowe, Nancy H. Manson, Martin Caplan, and Michael L. Hess...............-+.000- 584 


Relative Contribution of Vasopressin and Angiotensin II to the Altered Renal Microcirculatory 
Dynamics in Two-Kidney Goldblatt Hypertension. 
Iekuni Ichikawa, Ronald A. Ferrone, Kenneth L. Duchin, Maurice Manning, Victor J. Dzau, 


Vagal Afferent Inhibition of Spinothalamic Cell Responses to Sympathetic Afferents and 
Bradykinin in the Monkey. 
W. Steve Ammons, Robert W. Blair, and Robert D. Foreman 603 


Effect of Coronary Artery Pressure on Transmural Distribution of Adrenergic Coronary 


Vasoconstriction in the Dog. 

Transcapillary Water and Protein Flux in the Canine Intestine with Acute and Chronic Extrahepatic 
Portal Hypertension 

Charles L. Witte, John F. Myers, Marlys H. Witte, and Murray A. Katz 622 


Factors Modifying the Early Nondiuretic Vascular Effects of Furosemide in Man: The Possible Role 
of Renal Prostaglandins. 
G. Dennis Johnston, William R. Hiatt, Alan S. Nies, N. Ann Payne, Robert C. Murphy, 


Phasic Release of Adenosine during Steady State Metabolic Stimulation in the Isolated Guinea Pig 
Heart. 
Donald F. DeWitt, Roger D. Wangler, Carl I. Thompson, and Harvey V. Sparks, Jr. ..........000005 636 


Resting and Exercise Renal Blood Flows in Immature Ovine Aortic Coarctation: Impact of Gradient 
Relief. 
James E. Lock, Thomas J. Kulik, Thomas P. Green, Theresa Niemi and Stanley Einzig .............. 644 


The Effects of Adriamycin on Normal and Ouabain-Toxic Canine Purkinje and Ventricular Muscle 
Fibers. 


Normothermic Ischemic Cardiac Arrest of the Isolated Working Rat Heart: Effects of Time and 
Reperfusion on Myocardial Ultrastructure, Mitochondrial Oxidative Function, and Mechanical 
Recovery. 

Y. Edoute, E. van der Merwe, D. Sanan, J.C.N. Kotzé, C. Steinmann, and A. Lochner............... 633 


Influence of Polymyxin B, a Probe for Anionic Phospholipids, on Calcium Binding and Calcium 
and Potassium Fluxes of Cultured Cardiac Cells. 


Janis M. Burt, Carmen J. Duenas, and Glenn A. Langer 679 
Cardiac and Pulmonary Norepinephrine Release and Removal in the Dog. 


f Activation of Contraction and ATPase Activity in Intact and Chemically Skinned Smooth Muscle 
of Rat Portal Vein: Dependence on Ca** and Muscle Length. 


Modulation of Cellular Calcium Stores in the Perfused Rat Heart by Isoproterenol and Ryanodine. 
Douglas R. Hunter, Robert A. Haworth, and Herbert A. Berkoff. 703 


549 
| 


CONTENTS OF VOLUME 53 


No. 6 (December) 
Changes in Cardiac Transcapillary Exchange with Metabolic Coronary Vasodilation in the Intact 
D 
Daniel Cousineau, Colin P. Rose, Daniel Lamoureux, and Carl A. Goresky 
Effect of Sulfinpyrazone on Homocysteine-Induced Endothelial Injury and Arteriosclerosis in 


Baboons. 
Laurence A. Harker, John M. Harlan, and Russell Ross 


Effects of Acetylcholine on Electrophysiological Properties of Rabbit Cardiac Purkinje Fibers 
Kanigula Mubagwa and Edward Carmeliet 


Coexistence of 8,- and 8,-Adrenoceptors in Human Right Atrium: Direct Identification by 
Binding. 

Otto-Erich Brodde, Karsten Karad, Hans-Reinhard Zerkowski, Norbert Rohm, and 

J. Christoph Reidemeister 


Energy Levels at Systole vs. Diastole in Normal Hamster Hearts vs. Myopathic Hamster Hearts. 
Richard Sievers, William W. Parmley, Thomas James, and Joan Wikman-Coffelt 


The Contractile State as the Major Determinant in the Evolution of Left Ventricular Dysfunction 
in the Spontaneously Hypertensive Rat. 


Israel Mirsky, Janice M. Pfeffer, Marc A. Pfeffer, and Eugene Braunwald 
Activation-Dependent Cumulative Depletions of Extracellular Free Calcium in Guinea Pig 
Atrium Measured with Antipyrylazo III and Tetramethylmurexide. 

Donald W. Hilgemann, Michael J. Delay, and Glenn A. Langer 


Mechanisms of Escape from Desmopressin in the Rat. 

Peter A. Gross, Jin K. Kim, and Robert J. Anderson 
Effects of Endothelial Denudation and Cholesterol Feeding on In Vivo Transport of Albumin, 
Glucose, and Water across Rabbit Carotid Artery. 

Aram V. Chobanian, James O. Menzoian, Jane Shipman, Kevin Heath, and Christian C. Haudenschild . 


BRIEF COMMUNICATIONS 


Electrical and Mechanical Restitution of the Human Heart at Different Rates of Stimulation. 
Michael R. Franz, Jochen Schaefer, Michael Schottler, W. Anthony Seed, and Mark I.M. Noble 


Unitary Sodium Channels in Isolated Cardiac Myocytes of Rabbit. 
Augustus O. Grant, C. Frank Starmer, and Harold C. Strauss 


Inhibition of Indium-111 Platelet Accretion onto Venous Thrombi in Dogs by Prostacyclin. 
G. Czer, K.M. Moser, R. Konopka, and M.T. Hartman 


Vii 

752 
| 
794 
905 
| 
NEWS FROM THE AMERICAN HEART ASSOCIATION 841 


